Estimating the amount of light available at different depths of the ocean is important for gaining a better understanding of coral reefs. It is especially useful to be able to get such estimates without having to perform direct measurements. Although accurate, the direct measurements are costly, time consuming, and usually limited to relatively small areas of interest.
MOTIVATION
The amount of light available at certain depths has a significant effect on the organisms in the area (Hallock-Muller) . Photosynthetic organisms, such as various reef inhabitants and benthic algae need a specific amount of light to survive. Furthermore, the amount of available light could affect survival rates or success rates in photosynthetic mutualisms (Hallock and Schlager).
The objective of this project is to estimate the rate of light attenuation over different depth intervals. This is achieved using the data quantifying the amount of available light for four different wavelengths at depths ranging from the surface (0m) to the benthic zone (30m) of Molasses Reef located near the Florida Keys.
MATHEMATICAL DESCRIPTION AND SOLUTION APPROACH
One possible way to calculate the rate of light attenuation is to first fit a function to the data and then find the derivative of this function with respect to the depth. Because the plot of the amount of available light with respect to height suggests exponential decay (see Fig. 1 The amount of light with 305nm and 330nm wavelengths seems to decline faster than the 380nm and PAR light (see Fig. 1 ). This suggests that most of the light at these wavelengths is absorbed at relatively small depths. The spike in the amount of available light between 15m and 20m in the downward profile (see Fig. 5 ) seems abnormal. Because it is not present on the upward profile, it is probably a sensor malfunction. The other discrepancies in the amount of available light between upward and downward profiles can be contributed to (1) differences in coverage of each interval and (2) changes in the sunlight intensity. It is likely that these estimates are more reliable than those for many 5m intervals. This is because a cluster of outliers in a 5m interval affects its estimated rate of attenuation significantly more than the rate of attenuation for the entire profile.
The rates of light attenuation observed on 15m-20m (downward profile), surface-5m (upward profile) intervals for the light with wavelength 380nm and on 15m-20m (upward profile) interval for PAR wavelength are probably due to the sensor malfunction. The unusual spike in the amount of available light on 15m-20m (downward profile) interval has distorted the rates of light attenuation for all four wavelengths.
It may be possible to avoid these problems by preprocessing the data after its collection by removing the values having a high probability of being erroneous. Table 2 : The values of the constant ( ) and the rate of decay ( ) for the function of the best fit for a given depth interval of the upward profile.
